A 2D reversed-phase x ion-pair reversed-phase HPLC-MALDI TOF/TOF-MS approach for shotgun proteome analysis.
The separation of complex peptide mixtures in shotgun proteome analysis using a 2D separation scheme encompassing reversed-phase x ion-pair reversed-phase (IP-RP) liquid chromatography coupled online to electrospray ion trap mass spectrometry (MS) has been shown earlier to be superior in terms of separation efficiency and technical robustness compared to the classically used separation scheme encompassing strong cation exchange x IP-RP-chromatography in shotgun proteome analysis. In the present study, this novel separation scheme was coupled offline to matrix-assisted laser desorption/ionization (MALDI) time-of-flight (TOF)/TOF-MS for the analysis of the same sample, a tryptic digest of the cytosolic proteome of the bacterium Corynebacterium glutamicum. Compared to the earlier study, the MALDI-based platform led to a significantly increased number of peptides (7,416 vs. 2,709) and proteins (1,208 vs. 468, without single peptide-based identifications), respectively. This represents the majority of all predicted cytosolic proteins in C. glutamicum. The high proteome coverage, as well as the large number of low-abundant proteins identified with this improved analytical platform, pave the way for new biological studies.